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FIELD OF THE INVENTION 

5 [0001] The present Inyemlon general^ relates to mobile (or wireless) communicaiiona. anci in particular, to controiflhg 
data transmission (transfer) rates between a base station and mpbile stations served by Uie bass station so that data 
throughput is ativantageoiisiy indreased. 

BACKGR0UHi3 OF THE iNVENTiON 

[0002] Mobile cornmunications involve, arixing various processing procedures, signa! transmissions and handling 
of data traffic between an accfjss networi; (AN) arid an access terjninai (AT). Ars access network (Al^i) comprises many 
elements, one of wliich bsing a base station, as known by those si<ilied in the art. An access terminal (AT) can be in 
many fonns, Ineluding a rnpbiie station (e.g., a mobiie phpns), a mpbile terrnina! (e.g., a laptop computer), and other 
^5 devicss (e,g, , a personal digltal assistant; PDA) having the coimbihecS functfphallty pt bpti a mobile station and a mobile 
tenninai, or having otherterrninai capabilities. HefGinsfter, an access tertnina! (AT) will be referred to as a "mobile" for 
the Sal<8 of brevity. 

{O&OS] In a conventjor?al mobile eprnmunicatiohs system, a plurality of mobiles (e.g., oeliuiar phones, portable com- 
puters, etc) are served by a netwo^ of base. stations, which serve to ailow the mobiie stations to communicate with 
so other oorriponents in the communiGatlons system. Various types of mobile communications systems are S<nown, In- 
ciuding Code Division Multipie Access (CDMA), time dtvEsioh miilttple acqass (TDMA), frequency division muftipte 
access (FDik^A). and vanous enhancemenis and Improvemenls thereto whicK are generajiy referred tp as next gener- 
ation mobile communications systems. 

[00041 CDMA is most widely accepted andcpriiSnuestd develop arid evbivs. Ih particular, CDMA technology eyolutioh 
25 (such as the so-caited "odma20GQ" tschnology or other next generation CDMA systems) wiil provide intonated voic© 
with Bimuftaneous high-speed packet data, video and video contersncihg capabilities. Currentty, the iSiird generation 
(3G) evoiution of cdma2000 1X wireless communications is being reviewed or partially adopted fay certain standards 
bodies, such as 3GPP and 3GPP2 (The Third Generation Partnership Project 2). 

[OOOSJ For example, a bassiine 'rameworl^ for c.dma2000 ixEV-OV (ixEVolution ■ Data and Voice) wars recently 
30 reached by the 3GPP2. The IxEV-DV standard wiii be backward compatible with existing CDMA IS-9SA/8 and 
CDi\j1A2000 1 >: systerris, ailowsng various operaturs searriless evolution for their CDMA gystsrns. Othertj^es of systems 
that ate evolving from CDMA inciude i-iigh Data Rate (i-iDR) tijcnnologies, IxEvolUtiOn - Data Only (IxEV-DO) teeh- 
nologies, and the like, which m\\ be explained in more detail hereinafter. 

[00063 The present disclosufe focuses on data transmission techntqijes between base stations and mofaiies. Thus, 
sS a dstaiied description: of additlonai components, elements ahdprocegsing procedHres (not specif icaiiy mentioned hftfo- 
in) have beers omitted so that the features of the present invention are not obscured. One skiliesd ii^ the art would hftve 
understood that various other components and techrtiques associated with base stations and mobiles already Knoym 
in the art but not described In detail herein, are also part of the present irtyentioh. For exanriple, specific details of the 
protocoi arehileclure haying an air interface with a Sayered stryoture, physics! layer channeis, protocol hsgotiaiion and 
'(0 processing, and the iilce have been omitted. 

[0DO?3 in a communications systems a set of "channeis" allow signals to be transmitted between the access network 
(e.g., a base station) and the access temiinal (e.g., a mobiie) within a giveri frequehey assignroeht. Dhatinels consist 
of "forward channeis" and "reverse channeis." 

[0008] Signal transmissions (date transmissions or transfsrs) from the base statiors to a mobile via a downiink (i.e., 
*s> forward chanr^els) are commonly referred to as the "forward iini<," while signgi transmissions from the motoile to the 
base station via an uplinS? (i.e., reverse channeis) ars commonly referrssd to as the "reverse link." 
[0008] So-called "physics! layers" provide the channel structure, frequency, power output, modulation, and encoding 
specifications for the forward and reverse iif!i<s. The 'forward cnarsnels" consist of &iose physical layer channels trans- 
mitted from the access networkSo the acces.? terminal , and "reverse channeis" consist of those physical layer channeis 
so transmitted from the access tennina! to the access networl<. 

[0010] Of the many portions of the forward and reverse ehannsis, the "forward MAC channel" is iha portion of tho 
forvvarc! channe! dedicated to medium access coni^ol (MAC) activities. The forward MACchannelcensists of the reverse 
power control (RPC) channel, the reverse activity (RA) char^nel, and other channels. Here, the forward MAC reverse 
activity (RA) channe! indicates the activity level (e.g., the toad) on the reverse channel. 
ss |0S1t| in the so-cahed iriterim Standard &6A (1S-9SA) systems, the forward iink and the reverse linit ars allocated 
separate frequencies and are indepertdeht of one another. For code division multiple access (CDMA) technolojgy is 
the basis for Inte-'im Standard 95 {IS-9S) and can operate in botfl the 800-MH2 and 1800-MHt frequency barids> In 
QDMA systems, communicatipns between users are conducsed through one or morecsils/sestprs, whicti are seftriced 
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by base siations. A user of a first mobiie cofpmu.iicates vv;th anori^er user on a seconcS mobile by transmittirig voice 
and/or data on ihe rss'srse link to a oell/s^sor. The csii/sector receives the data for routing to another csi!/sector or a 
public switched telephone neteork (PST^;), if xhe second user is on a remote station, the data is transmitted on the 
forward link of the same celi/seetor. or a second ceil/sector, to the second remcte station, O^-serwise, the data is routed 
s trHOugh the PSTN tc the second user on ttie standafd phone systerri. 

[0012] A mobile communications system can employ connectiontess fietwoii< services in which the networtc routes 
each rfata packet tnciividusilv, based on the destination address carrieci in the packet and knowledge of current n etwork 
•opoiogy. The packesved nai^rs of the Gata trisnsn-iissionsfrom a rnobiie allows many ussis to share aoonnmon channel, 
accessing the channel only when they have data to send and othen.v.!Ss isaving it available to other users. The multiple 
access nsiure of the mobile communications sysiern makes il possible to provide substantial coverage to many usefs 
sirr(u!taneoiisty with the instaliaiion of only one base station in a given sector. 

[0013] The transfer oi digital data panlv'ets differs from the transfer of digiral vosce informaTion. Full duplex (simulta- 
neous two-way) voice communication patterns imply that the data, naasf erred betvveen the base .station and a particular 
mobile station., are reai-tirne and substantiaily equal in baridwidih. it has been noted that a lota! delay oi 200 msec 
ts (about 2 Kbits o{ digital data for most speech vocoders) represents. intolerable latene>' within a voice channel. On the 
other hand, transfer of digital data packefls is typically asymmetricaf, wi):h many more packeJs being sent from 8ie bass 
station to s particular mobile via a downlink (the forvi'ard link), than from the mobile So the base station vis an uplink 
(the reverse iinkV 

[00141 t^igl"! speed data packet t.renstei-s, users appear to be toierani of data transfer latencies or delays, with 
so latencies oe up to 1G seconds being enccufiiered ;n CLirreni Wireiess aata systems. While such delays appear to be 
;o!^:-^-,^ed by ihe user, ihe doiays, attributabie to roiaiively tow effective data transfer rates are undesirable. One pro- 
posed solution, Known as "COMA / HOR" {Code Division MuKiple Access f i-iigh Data Rale), uses various techniques 
10 measure cnannel data transfer rate, to cany out channel contnal, and to mitigate artd suppress channel interference. 
[001S] Ccnvemional COIWA systems must handie both voice and data. To handle voice signals, the dsisy betv^esn 
im time that infoniiation is sent and the time that tfte information isneoeiysd must be kepi relatively short. However, 
certain communications systems used mostly for handling data packets can toleratsrelatively longer delays or latencies 
between the time that infomiaiion is sent and tbe time that the information is received. Such data handiing communi- 
cations systems can be referred to as High Data Rale {HDR) systems. The following description will focus on HDR 
sysierns ana leohniques, but those akifiod in the art would understand that various other mobile communicatiorts sijfs- 
30 sertis and technii^uss for handling high data rates, such as: lx£V-00, 1 xEV-OV, and the fike, fall within the scope of 
the present disclosure. 

[0016] in general, a High Data Rate (HDR) system is an internet protocol (IP) based system that is optimized for 
transmitting data packets having buftty characterisfics and not sensitive to fatencles or ctelays. in HDR systems, a 
base station is dedkiatedtc communicating with oniy one mobtie station at any one time. An HDR system employs 
ss particular techniques allowing for high-speed data transfers. Aiso, HDR systems are exciusiveiy used fo.' high-spssd 
data transfers empioying the same 1 .XSMHx of spectrum used in current iS-95 systems. 

[0017] The forward link in an HDR system is characterised in that the users are not distinguished in terms of orthog- 
onal spreading codes, but distingui-shed in terms of time slots, vvhereijy one ;.!me slot can be 1.67ms (miliisecof>ds), 
Also, on the forward link of an HDR system, the mobile (access termmat AT) can receive data services from about at 
'W feast38.4 Kbps to about at most 2.4.576 K^bps, The reverse linK of an HD.R svslern is similar to ihe revejise iinit of an 
IS-95 system, and employs a pilot sigtsal ;o itr.p;ove pefJomisnce. Also, s.t-aditianai 13-95 povver ccntroi meihods are 
used for provWing data servk^a from about 9.6 Kbps to about 153.6:Kbps. 

[OOIS] In the HDR system, a base station {a part of the access network AN} can always transmit signals at Us max- 
imum transmission power, as virtually no power control Is required because onty one user occupies a single chanr^sl 
'*s at a particular time resulting in practlcaily no Interference from other users. .Aiso, in contrast to an 1-3-95 system requiring 
an equal data transfer rate for ail users., an HDR system rieed not deliver packet data to eiS users at equal data transfer 
rates. Accordingly, users receiving high strength signals can rsjceive services empiaying high data rates, while users 
receiving low strength signals can ije accorded with rnore lime slots so thai their unequal (i.e., lower) data rafe is 
compensated. 

*o [0019] In conventional 15-85 systems, becaus-s various signals linoluding pilot signals) are simultaneously transmit- 
ted to al! users, inierferersce due to pilot signals and unoesiraoiy iiigfi power consumpiion are problematic. However, 
in HDR systems, pilot signals can be tnansmkled al rnaximum power because the so-calied "burst" pilot signals af« 
employed, Thas, signal strength can be measured more accurately, error rates can be reduced, and interference be- 
tween pilot signais is minimized. Also, as the HDR system is a synchronous system, pilot signals in adjacent ceils are 

55 simultaneously transmitted, and interfsrencs from pilot signals in adjacent ceils can also be mit>irriteed. 

[00S0| Figure 1 stiows a portion of a conventional reverse channel structure for sendirjg transmission data rate in- 
crease inforrnaiion fro.m a base sfation to e rnobiie. A base station (not shown) approxiniate.s ;cr r-ve.'3su''8s) a load or\ 
the reverse link, and prepares to send to a mobile {not shown) various messages indicating whether thu reverse Um 
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load is large or small A bit repetition means 10 repeats the bits iri the messages to be sent a certain number of limes 
to improve sigrsai reiiabiiity. 

[0021| Thereafter, a signal point mapper 1 1 maps tine signal from She fait repetition means 1 0 by, for example, changing 

s "Waish cover" signai and transmiUscs over ths Reverse Aciiviti' (RA) ciiannei to tne mobiie, 

[0022] A conventicnsi mobiie receives the messages sent by the base station via the RA civ'snnel iririicfitir^g thai tne 
current reverse link load is too large, and the mobile reduces the cm&nl packet data rate on the reverse link by one- 
half (1/2) so Jhst the load on the reverse link is decreased, 

10 SUMf.'^ARY OF THE iNVENTiON 

[aOSS] A gist of the present invention invoives the fe<:ogri!!ion by the ptesBn; irsveniors or iha orawbacKs in the oon- 
yen'icnal art, ptsriicuUir. conventional techniques (e.g., conventional mobiic commijn!c;=itinr!S systs.Tis under the 
standards of IS-95, HDR, 1MT-2Q00, etc.) for controlling data transmission rates between mobiles and a base istation 
fs do not effectivefy consider ths parilcular data transmission circunnstarsoes and channel conditions of eadi ttvobile sta- 
tion. 

(8024] Conventional HDR systems do not empioy effective power control techniques, thus there are difficulties in 
providing high-speed data transmissions to those mobiles located far from the ijass station requiring signal transmis- 
sions at a higher power compared with the signal transmissions for mobiies located in proximity to the base station 

so requiring only low level power. 

[OOS53 The ccnyentionai HDR system is disadvantageous in that, when ihe base station detects the load on the 
reverse link to be too isrge snd feeds b&ck ihis inton^aiion via a reverse activt-y (RA) channel, the reverse link packet 
data r;jfe is unconaitionBiiy redijcsd by one-half for all users (mobiles), and thus overali data thro-jghpui ai each bas-3 
i-; iii-Mior.iK-.hh^ ffiriuficd. Tht; cnnvsntional art ignores the siii.talions that individual mobiies have different rs- 

Ss quiw\ric-t\;i and sifiould advantageously be controlled individually in a dedicated manner. 

[0026J Addilionaliy, the conventional l-iOR system is ine^icient because no messages are sent to the mobiles to 
indicate that their packet data rates should be Increased: when the reverse link load is small. 
[002?] Furthennors, )hc conventional art merely considers the reverse link ioad, Howevar, in practical data packst 
transmission applications, the channel or link conditions, such as signal interference and transmission power retjuire- 

•■50 ments, and other communications environment factors effect ciata transmissions on the reverse link 

[0828] To address at least the sbove-idemified conventio:-;8i sr; proDlsms, presen- invention utiiizes intcrmation 
fed back from the forward link for data packe- transfTiissiof; ova: iha ruveise link upon considering the particular data 
transrr^ission drcumstarsces and channei cofiditions at oacT- tnoMB sj-ation anri accordingly controlling the mobiles in 
a dedicated manner. By doing so, the data transmission rate over the reverse iink is improved. More specificatiy, to 

3 improve reverse link data fransmlssion rates, messages informing the mobile station to adjust (increase, decrease or 
maintain) its data transmission rate are sent from the base station in accordance with reverse link kjad information. 

BRIEF DESCRIPTiON Df^ THE ORAWlNQS: 

Figure t shows a portion of a conventional reversechannel structure for sending transmission data rate increase 
information from a bass station to a mobile; 

Figure 2 shows a partial structure of a base station according to an embodiment of the present invention; 
Figure 3 shows a partial structure of a mobile according to an esnbodimenl of the present Invention; 
Figure 4 shows the details of certain relative portions of the detenninator:24 in a base station, a portion of which 
is shown in Figure 2; 

Figure s is a fiow chart showing the main steps involved in trarssmitting transmission data rate adjust information 
to each mobile in a txEV-DV or 1xEV-D0 system according to the present invention; 
50 Figure 6 is a flow diagram of the method for controiiing the data transmission rate in accordance with the present 

invention; 

Figure 7 is a fiow diagram of embo-diment ac»orciing to the present invention, 
Figure S shows the updating procedure of the 8S_RCV according to the present invention; 
Figure 9 shows the procedures for generating rate control information using the SS_RCV values according to the 
s5 preserst inverttion; and 

Figure 10 shows an example of how this reverse link data rale is contrqifed using the B3_RGV values according 
to the present ihventidn. 
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DETAILED DESCRIPTtON OF THE PREFERRED EMBODIMENT 

[0030] Figure S shows a pattiaf structure of a mobile according to an e^nbodii-ent of the pfesent invention, A mobile 
20 compfises a reception processor 21 , a demodulatpr 22, a transmission data rate controiSer 23, and a transmission 

5 processor 24. The reeeptior! processorZI processes the signals recsived from a base station via a reception antsnrta 
Ai . The dsmoduiator 22 demQdulates tfie sigrtais processed by the reception processoir 21. Ths Iransmiasion data 
raite coritrolier 23 t»ntrots the iransfrjiiasitin data rat& based on the transmission data fate adjustment infoiroatioh in 
the signals processed by the demodulatbt; 22^ Tl^e: trahSfiiissioh processor S4 traiism its signals via a transmission 
antenna A2 to the base station in accordance vsrith tJiie cpntrbl of the transmission data rats colntrolier 23. 

10 [0031 ] According io Figure 2, the mobile according to an embodiment of the present invention can comprise a de- 
ternilning means which determines a transmission energy level required for transmftStng to a base station. Here, the 
determining means can comprise She transmission d,?,ta rst;; conlroilat 23 and the trans-riission processor 24, in their 
entirety or portions thereof. 

[0032] ,A!so, the mobiie according to an ernisodiment o' the present invention can comprise an adjusting means 
pperativeiy connected witi the detetmining meanis, which adjusts a data transmission rate ijased upon a compaiison 
result received from the base station in a dedicated: rnannar via a common channel, the comparison restiit iaeing ob- 
tained by comparing the transmission energy levsi and an interference tevet of signals senS to th« base station by She 
rn&bile staMbns, Hers, the adjusting means can comprise the transmission data rats coritrcllsr 23, and the transmission 
processor 24, in their entirety or portions thereof, 

20 [0038] Furthemnore, the mobiie according to an embodiment of tfie present invention can comprise a transceiver 
opsrativefy connected with the adjusting meanS: which transmits pacicet data on the reverse link in accordance with 
the adjusted data transmission rate. Here, tf^e transceiver can comprise the reception processor 21 , tiie demodiJiator 
22, the ti-ansmission processor 24, and antennae A1 and Af.', ir! their entirety' or portions thereof, 
[0034| Figure 3 shows a partial structure of a base station according to an emisodiment of the present invention, A 

25 base siatiofi 30 comprises a reception processor 31, an interfsrence ievet detectof 32, aConiparator 33,a determinator 
34, and a transmission proce^or 3S. Tlie reception processor 31 processes (e.g., demoduiates) the signals i-eosfveci 
trcm mobiles (nc>tshowri) viia a reception antenna A3, the inlsilerencs ievel dete«or32rscsfV6is the procesaed signals 
from the reception processor 31 for estimating and/or detecting a leve! of signal interterence related to the processed 
signals. 

so |M3S] As understood by those skilied in the art, there are various types of signal intetterence between tYioblies and 
base stations in mobiie communications. For exan-ipie, in 'he case of the reverse link, an important parameter is the 
rise in she isvel of the total amount of noise over the level of the therma; noise at a base station. This parameter is 
referred to as the "risn over mermaf" (BOT) . The r .sc over thermal ( ROT) corresponds to the loading of the reverse \M. 
imSB] Typically, a communications system, attemipts to maintain the ROT near a predetermined value. If the ROT is 
too great, the range of the ceil is reduced and the reverse sink is teas stabte, A iatge ROT can also causa small changes 
in instantaneoMS loading that result in large exeursions in the output power of the mobile station. When the ROT is 
considered to be too high {e.g., above a desired threshold level), the data transmission rate can be decreased or even 
interrupted unfil the reverse iirj.k is s.tabiiized, in contrast, 8 lavj ROT carj indicate lhat the rever.^e link is not heavily 
loaded, thuss potenttaliy wasting available capaci^.. Thus, if the ROT i.s considered ro be too low (e.g , beiow a desired 

^0 threshold ievel), the. data Wnsmiss join rate cian be .advantagsousiy increased, it will be understood by those skilled in 
the art that methotfe other than nieasufjng ttie RQT can be used tn detet?nining the loading of the reverse iink, 
[0037] Atl&' the interfeirsncB tevsl detector 32 detects the signal intsi*8renc8, the comparator 33 compares the ds- 
tecied levei sf slgnai inteiference with a threshold valiie in order tO: estirnate (determirie) the load on the reverse tink. 
The deten-ninatar 34 datenriines a transmission data rate adjust Information {e.g., increase, decrease or maintain) 

'>s based on the reverse ilnlc load dstermined by the comparator 33, and determines a position of each mobiie (i,e., a 
physical iocation of each mobile in the cell/sector served by the base station) based on the rate control bit (RGB) 
position m the channei slots. Ttie RGB position in the channel sicits allowsmobiles tobe discrimlriated from one another. 
[0038] The transmission processor 35 modulates a transmission sighal foi' sesiding the transmission data rate adjust 
information fron-j the determinator 34 io each mobile , and t,>-ansmits slgr>ais to each mobile via a transmission antenn.^ 

so A4, iHere, the signals includingthe RGB infont^aticn are transmitted to each mobile \riaacommon channel. The common 
channel can be a kmvm channel already used in conventionai mobile communications. For example, the so-called 
"FIA charinel" can be employed in the present invention for teansmitting signals and RGB informatiO!! to each rnobiis. 
.Alternatively, the signals iinciudifig the RGB infonnation are transmitted to each mobile via a newly established channs! 
(Common Reverse Packet Data Controi Channet • CRPDCGH), netcurrentiy esisting in conventiDna! mobile commit- 

ss nications systems and techniques. Here, various conventlona! techniques may be employed in establishing a newtype 
of channel, with a feature of the present invention being the tjse ot rats control bit (RGB) in the frames (IS siois) 
transmitted to the mobiles. 

[003S3 According to Figure 3, a base station according to an emtaodiment of the preset^t invention can conr^rise a 
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dosermining means, which rfeEermiriiJs an infc.tffi'f. n:..- :ov c ^ ; t -uji ;.<;s. • ocr-ivec; f ^ on-; the ■Yiobilsstatlons, and dsteimiRas 
a transmfssion energy isvel roquired for frsc.h r^ob ii3 s!;i; lc■'^ i - -;i t; I'lt- os ; rr-^ ning -Yieans can comprise the irsterfer- 
sncs !9v&l dstsctor 32 and the comparator 33, in ineif sniirexy or portions ihereof. 

[9040] Aiso, a base station according to an er^.boci:ment ot tne present inveniion can comprise a comparing mearss 
operatively connected with the determining means, wnich comsares !he interference levei with tne transmission energy 
Sevfji to obiain a comparison fcsiijit for each rsiobile; siiilion. H&r&, the comparing means can comprise the comparator 
33 and detemninator 34, in thsir snJirety or portions thereof. 

[0041) Acfdttionally. a base station according to an embodiment of the present invention can comprise a transceiver 
operat!</e!y connected with the comparing means, which sends the comparison result via a common channel on a 
forvVB.rd ::nk )o oac;h niobiisj station in a dwdicalcd mannet in j-ccotdance with the comparing, and roccivss packst da-a 
on the reverse link in response to the sending, i-iere, the transcfiiver can comprise a reception processor 31 , trans- 
mission processor 35, and antennae A3 and .A4, in their entirety or portions thsreof . 

[0942] Accoraingly, oy using ihe genera! features oi a nriobile shown in F-igure 2 and the features of a base station 
shown HI figure 3, data packed can be transmitted between the mobile arid &asestatiofs in accordar>ce with Kte present 
invention A mora cioiailed description and explanation of the structural aspects and methods involved in the present 

invention are as toifows. 

[S043| Pigure 4 shows the details of certain relative portions of the determinator 34 in the base station shown in 
Figure 2. The dstemiinator 34 comprises a plurality of repeaters 41 . a plurality of signal point mappers 42, a plurality 
of channel gain units 43, a pasr of multiptexors 44, and a lortg code processor 45 having a long code generator 46, a 
dscimator 47, and a relative offset calcijiator 48. 

[0!344| In the present invenfion, mobiles can be coritroiisci via tne sc; caiic-J ' I ciiaiinel ' or "Q-channel" oi- boti-i chan- 
neis. Here, T refers to "In-phase" and 'Q' iolest to ' ci^fismiirc" ,-!.-- scniis in the m'i of ■.;icji-3i ^^sipni 

modulation, in particular vector modulation. Vector modulation (of wh.ch qiiadr.-i;: arnpiii-jae mociijiation (QAW) ts a 
popular type) is at the heart of most digital wireless {mobile} communication systems. QAi's^ packs multlpie data bits 
into single symbols, each of which modulales She carrier's amplttude and phase. 

Ofthe reverse linkloaddeterminedbySiecomparatorSS, rate-control bits (e.g., RCBs)far6ach user{mDb!ies) 

0 through N are sent to the EJeterminator34. i^ere, N denotes the number of users being controiied using th® l-ohannel 
and/or Q-channel, which are also referred to as an "l-AiTn* and a "Q-fwn." Based upon the RCBs transmitted to the 
mobiles during one date frame (the frame having 18 slots), the base atation can control a plurality of mobiles using the 
i-channsi, tfje Q-channet, or both. 

i:s04S] T^iotcpeaters41 ofthe determinatof 34 receive the RCB data (including rats^oontroi bits) related to a plurality 

01 users (mobiles) 0 through H, and respectively processes these data for uitin^atsly generating l-sisnals (Xf) and/or 

a-s!gnais(XQ). 

[0047] For example, 12, 24, 48, 96, 182 or 384 mcfeiiescanbecontrolled by the base station accofding to the present 
invention. If only the 1-ohannel or the Q-channel is used, 12, 24, 46, 96 or 132 mobiles can be controjied. If both frie 1- 
channel and Q-channei are used, 24, 48, 96, 1 92 or 384 moKles can be controlled. When either the l-channel or the 
Q-channel is used to control ■ 2 mobiles, the repeater 41 repeats the bits in the messages to be sent 16 times to improve 
signal relLtsbii-ly. in th:s n-.anner. for respectlvety controlling 24, 46, or 96 mobiles, 8, 4, or 2 repetitions are perfonn&d, 
respectiveiy. Per conSroliing f92 mobiles, no repetitions are made. Namely, instrU'Stion signals are uer;'. to ti-ie mobiles 
wittiout performing any bit repetitions, in a similar manner when both the 1-channe! and the Q-channel are used, for 
respectiveiy corstrolling 24, 48. 96 or 1 92 mobiles. 1 6, 3, 4, or 2 repetitions are perfomn.9d. For controlling 364 mobiles, 
Instruction signals ate sent to the mobiles without peitorrnnig any bit repetitions, 

[00483 Although a particular number of mobiies capable of being a-5ntroiled have been exemplified above based 
upon there being 16 slots in a frame to be transmitted, those skilled in the art would undersftand that other specific 
n umber of mobiles could also be handled accortiing to the present invention depending upon *6 particular frajme size 
and number of slots therein. 

Then, ihe .'signal poin! mappers 42 map ihe signals received from the repeaters 41 by, for example, changing 
all "0" bits to all "V bits to "-1", and no symbol bits to "0" to aiiow fiirther processing. 

[00501 Here, the ssgnai point mapping techniques can generally be perfon-ned in a variety of ways, as understood 
by those sKiiied in the art. iHowever, a preferred method in signal point mapping according to the present invention 
involves a panieular techniqije of processirig the RC3s. Namely, based upon the transmission data rate adjust infor- 
mation, if the cijrrent transmission data rate is to be increased, th& base station sets the RCB to "INCREASE" and if 
tne current transmission data rate is to be decreased, the base station sets thfj RCB to "DECREASE" Also, if current 
transmission data rats is to i^e maintained, no RCB infonrtation is tran&Trtitted by the base station to the mobile. 
[0051] Aisi), the number of slots used for processing a symbol depends upon the number of usei^ fj. For example, 
if N = 12, 1 symbol per 1 slot is processed. Also, for N = 34, 43, 96 or 192, 1 symbol / £ slots, 1 symbol / 4 slots, 1 
symbol / 8 slots, and 1 symboi i 16 slots are processed, respectiveiy, as indicated in Figure 4. 
[0082] Thereafter, the channel gain units 43 further process each signal received from the signal point mappers 42, 
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respectivefy. Namely, channei gain amplification is perfoimec! and the proceesecf signais are sent to tHs multipisxsfs 

(MUX) 44, the features of which are expiained further be:os'». Here the chanriei gain ampiifylng techniques can gsneraily 
be perfofmed in a variety of ways, as Linderstooti by those skilled in the art. 

[0053] Additioiiaily, Ihe RGB data related to l-Q signal generation includes initial offset values (Q tp assigned to 
5 each user (mobjie) and which determine the position of each mobile (based on the RGB position in the cfiaone! slotsj. 
Here, the initial offset values are determined {or generated) during a so-called "negotiation" process between nrsobilss 
arid the base station. Of the initia! ofiset values, "0" indicates the first position among the channel stets, while "N-l" 
indteates the last position. 

[0054] The de!efminator34 aiso includes a iorig code processor 4Sconiprising a long code generator 46, a decimator 
*o 47 and a rsialive oftset calcutator 48. The long code processor 45 receivss a long code mask for the common reverse 
packet data oontrcl channei (CRPDCCH) and outputs relative offset values used for generatlRQ an l-signai and a Q- 
signai, Hei-e, for the relative offset values, the RGB positions alloGateid to each rndbile are preferably rsridomised. 
Nan-sely, the RGBs are inserted Into different slot positions in each frame. As such, the RGB position in the channel 
s!dt§ allows mobiles to be discfiminated from one another. 

[DOSS] Finally, the multiplexsTs (MUX) 44 respectively oombitte the initia! Q^set values assigned to each user with 
the relative offsisi values (generated by the long code prbcessof 45), and the proisesised signals from the channel gain 
units 43, so that the RGB positions in the channel slots are determined, As a result, the rriuitlpiexed signals X, and 
for the l-channel, the Q-charmel, or both are oufputted from the determif!3tor34 for further processing atthe transmis- 
sion processor 35 and subseqiierit transmission to fhe mobiles. 

su [00S6] Figure 5 is a flow char! showing tne princfple ^eps involved in -rfsnsmitting trarssmission data rate adju.st 
information to each mobile in a 1>:EV-DV or 1xEV-DO system according to an embodiment of the present Invention. 
First, the base station detecis anci dotomines a icvo; of intcrfersncs an^'iig a:! conirnunication trg-fic channels (S51). 
The detected interference levs; is cornpa'ed with a 'ihreshold so that \hs load on ihe rsverse link can be spproximated 
(SSS, S53). Transmission data rats adjust it!fonr;ation is dsteirniried i:;y the reverse linii load end inforrnallon regarding 

ss the distance from each mobile to the ^jase Station, and as pneviousiy expiained In view tJf Figursj 4, the mijitipiexers 
41, 41'conibihe the iriitlal oflset values (from the |-signals and Q-siignals)w!th the relative offsetvalue^ (from decimating 
the codes from the long code generatof 4iB) so that the RGBs ppsiiions in the channei slots are detefmiried for discrim- 
inating each mobile from one another (S54). Finally, the RGBs are transmitted to the mobiles via a common channel, 
which operate In a dedicated manner (i.e., exclusively) tor each mobiie ;S5.5), 

so [O0S71 Upon receiving the RGBs fron-s the base station, the mobiles preferably adjust their transmission data rates 
In increments ior gradual increasing or decreasing. Then, the mobiles may infonri the base staiion of the adjusted 
ifansiTiiKsion data rate which they intend to use by sending to the base station a reverse rate indicator (RRI). Thereafter, 
packet data are iransmiited to the base staiion on the reverse link at she adjusted data rate. Accofdlngly, employing 
the iechniques of the present invention can advantageously increase data throughput. 

3s [0058] The instructions {based upon RGBs) sent by the base station to the mobiles for adjusting (Inla-easing, de- 
creasing or rriaihtairiing) the tfansmissiori data rate; of a hrtpblle duttng the reverse link ««» be referred to as "RG in- 
stfuctiohs," In the present Invention, the base station preferably siends RC instructions to the hiobiies during a single 
frame, for controiltng the transmission date rate of she mobiles during the next frame, t-tovvsver, those skilled. in the arJ 
can understand that the sending of RC instructions may extend into a subBequsnt frame in certain sitUatioris. 

'io [00593 Figure 6 shows a flow diag.'-am of the method for controiiing the data transmission rate in accordance with 
the present invention. For controlling a data transmission rate on a reverse link in a mobile comniurlfcations system 
havtrig a plurality of base stations and a plurality of mobile stations, & first step of determining an interference level at 
a base stia^dh due to signals from the mobile s;tat!ons served by the base station is performed (S60), .Also, a step of 
detefminingi a tfansmission energy level requifed for each mobile atatkin Is performed (SS2). Next, the Interferenoe 

45 level is cpftipared With the transrtiission energy level to obtain a coniparlson result for each motjife station (SS4), 

[OQSQI Thereafter, the cdiTi^afeon result Is transmitted by the base statidh to the nrsobtte via a: comnion ehatinel on 
a forward link in a dedfeated mahher (S66). Here, the base station transmits rsispective comparison riesults to each 
mobile In a dedicated manner. In other words, the base station sends a particular comparison result to a particular 
mobile (having a parSicglar ifttefference level and required t.'ansmission energy level previously detemiined) so ^at 

so each mobile is individually Gontroiled to have an appropriate data trfjnsmission rate, 

[00S1 1 Subsequently, each mobile adjusts its current data transmission rat© ba-sed upon the compatlsori result seht 
from the base fitatidn via a common channe! on a forward Hnfj te a dedicated manner (868). Finaify, packet data are 
transmitted on the reverse link trof« a mobile tp the base station in accordance with the adjusted data tmnsrhisslon 
rate (S68). 

ss [0OS23 in otfier words, a method for controlling a data transmission rate on a reverse link according to the present 
invention can compiise the steps of detenDining an interference level at a base station due to signals from Vne mobile 
stations served by the base station; determining a transmisston energy level required for eacli mobile station; comparing 
the interference ievei with the trasismlsslon energy level tc obtain a compailson result for each mobile station; and 
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adjusting a data transmission rate for each rnobiie station based upon the conipafison resuit sent via a common ciiannei 
on a forward iirsk to each mobiia station in a dedicated nianncr. 

[0083] Atso, a meihod for controiling a data trarisrrussior; rate on a reverse iink according to the present invention 
can comprise the steps of determining an intsrferer^ce isvel of signals receiverf from the rrsobile stations; determining 

s a transrnission energy ievsl required for eacri mobile station; coi-nparing the interfsrence levei with the transmission 
energy ievei to obtain a comparison result for eseii mobile station; and sending the comparison resuit via a comrnpn 
channel on a fofward link to each mobile station in a dedicaied martRgr in accorsSanoe with the compaiing, 
[80S4J Aciditicinaiiy, a method for cohtrotliing a data tfansmissiofi fat© cm a reverse iinl< aGcdrdirsg to the pmssrtl 
invention cart comprise the steps of deterimining a tfansrnlssion energy !eye! required for trsffsmitting t6 the base 

« station; adjusting a data transmission rata based upon a comtiarisisn result received from the b^estation in a dedicated 
manner via a comrnof! oi-iannei, ihs comparison reatiit being obtained by cprriparing thetfalisrfflssion en&rgy teyei and 
an inierfsrencs Ibvs! of signals sent to the base station by the rhataile stations; and transraitlSrtg psicket^Sata ftn ths 
reverse iink in accordance with the adjusting, 

[00653 Tf)Q above-described techniques of employing RGB according to an embodiment of the present invention 
fS impravs the conventional techniques (e.g., conventiona! oommunications systems under the standards of iS-95, HDR, 
iMT-200p, etc.) for conlroliing transmission data rales between mobiles and a base station. Howevsr, the present 
inventors recognized that additidnal ifTiprovsments are also possibis. 

[OOSSJ f or example, the jaarticuiar communication eonditipns of each mobile may be turBter eon!S.i«Sefed in addition 
to the overall signal interference at ttte base station (incliidihg BOT parameters) described pj-ex^ously hereinabdye, 
^0 By considering the factors at each mobile, different mobiles can receive different Instrjcfions to adjust their respective 
transmission data rates in a different manner, instead of all mobiles receiving s!ie same instruction to increase or de- 
crease their transmission ciata rates by an equal amount 

[0067] in conventionai techniques, each mobile, perfoimis an internal test upon receiving a transmission data r^te 
adjust instruction {an RA Instruction) from its base station, instead of immediately adjus^hg its cUtrent transmission 
0 data fate, in other wonoSs, each mobile furtherconsiders its owrscQmrnunicattons conditions prior to adjustinigitstmne- 
mission data rate. 

[OSJSSj The intemat test conducted by the mobile involves the determi nation of the prpbabiiity that the data traiisrriis- 
sion rate in the next fisame will tikeiy increase or decrease, Namely, if the current data transmission rate is relalJViefy 
iow for the current frames there is a reiatively high probability that the data transmission rats should be inci'sased in 
30 the next frame, and there is a relatively low probabiiiti'- that the data transmission rate should be decreased in the next 
frame. 

[0069] For example,. suppose that a communications syslern can transrni! data at five different rates: 9,800 bps; 
19,200 bps; 38,400 bps; 76,800 bps; and 153,600 bps Assuming that a first m<*H6 (A) is trans.mitting data at 18,200 
bps dUhng the current frame, while a .second mobiis (B) is transmitting data at 76,800 bps in the oufrent frame. Then, 

^ if the base station sends to the mobiles that it is -ser^'ing, an instruction to Increase the current data transmission i"at8, 
mobile A has a greater probabiiity of operating a! a higher datatranstrilssion rate compared to mobile 8, In conirast, 
if the base station sends to the mobites that It is serving, an iristmction to decrease the current data transmission rate, 
mobiie B has a greater prDbabflity of opera^ng at a lower data transrnission rate compared to mobile A. 
[00763 wordis, a method forcontrpflin-g a data transmission rate on a reverse link accofding to the present 

40 invention can comprise the stsps of detecting a totai interference amount received by a base station; determining a 
transmission energy level required by a mobile station b«seo" upon a cell interference probabillly of each mobile station; 
receiving tmnsmlttabie data rate information of each mobiie staaon; and generating data rate controi information in 
accordance with the toJai interf-srence amoum, iks trafismission energy level, and the date rate InfonnatiGn for con- 
trolling a data transmission rate on a revsr&s iinfc 

10071] The present invention considers I9ie channel condition or state for each mobile, the valid data rate for tmna- 
mSting within a frame, and the signal interference at the base station, such that the base station indMdualiy contnoiis 
the fevsrse tini< <iata rate for each mobiia in a dedicated manner. To achieve this oona-ol, various pargmetere tor the 
base station and mobiles can be used. These parameters are defined as fbliows. 

.50 1 ) !>^i:obile station priority {fViS_PRI) 

[90?2j i^,'?S„PRi is a parameter ifsed for detenrtining s probability of ceil IntBrfenenoe of each moiisile, and is obtained 

by using the fofiowing equaEiqn (1): 

55 
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(1) 



[D073] This parameter can bs caicuiaSfid by the base station itssSf of by the mobiis, wKSch Informs the bass station 

of the MS_PR) value in a periodic manner or whenever the ciianrtel environnient plf the mo^bile changes, 
10 [00?4| In equation (1), a; denotes the revierse link charinei gain between the rtibbile and the l-1ti base station, white 

o^j denotes the reverse link channel gain between the mobile and the j-th base station whitsii has the largest ohanne! 

gain of all base stations. Also, 15, denotes the forward link channei gain between the rnobite aridithe i-th bass station, 

while Pj denotes ihs forward link channei gain between the mobile gind: iiia J-th base stafibn which has the largest 

channel gain of all base stations. 
IS [0075] When fading is not considered (i.e., ignored), the channel gain of the forward link and the channel gairi of the 

revsiirss link can be considered to ba the equfvatent. Thus, the: approximation: 



of equation: (1) Is satisfied. 

ss [B0?6| Aiso, assuming that the lota! transmission power of ail base stations are approxsnateiy the Siame, when the 
total transnifsision power Of the base station is multiplied to the channel gain {i-e-, n^uitipiy;^e total transmission pow»r 
of the base station by ^|), the resulting value Is equivalent to ths^jigja^^^ignal power received by ons rnobite from the I- 

th base station (i.e., to.'-). Thiss, the approxiniatioh: MS_Pfii~ — ^ of equation (1) is satlsfied, and the MS^PR! 

value can foe determined, io-max.,iorj 

so [007"?] in equation (1 ), lo denotes the total sum of the signal power from ai! base Stations received by the mobiie (i, 
e., sum of lor received from all base slation;;), and max Jon denotes ths signal pOwer received from the j-!h basa statiori 
which has the stfon>gssf. feception sigr;ai powc-r c;i base sLeUions. 

[0078] The i\,1S_Pf=ii vsliis, indicats.s in an invijisr.ly o;opo;;i;:- i.^i manrinr, howa particular mobile, m averagss, causes 
eel! intsrference SO other calls, A iargs MS_PRi vsiue n-jeans thai the probability of causing ceil interference is low, 

3.? Willie a small !^S_PRI value means that the prob^iltty of causing cell interterehce is higft. In dthier words, a large 
MS„PRI yaiue indirectly iftdicates a high probability th at the rriobife Is located near a: base station or that *6 mobile is 
located in a place where the channel state is satisfactory, while a snrali IWiS . PRl value dsnotss the oppositiB. 
[00T9| The Iy1S_PRi value can be calculated in at least the following three diiferent rriethods^ 
[0080] First, the mobiis calcuiaies the MS_PRI va-ue u.sing the \o vaiije detected fixsm tha tota! sum of signai pOWer 

^0 received from ail base stations, and the maxjor value of the base stations having tJ^e greatest receptiian sigrial power, 
and thsreaftSr the MSi^PRI value is directly transmitted to the base station. 
[P081| Second, the mo&itesendstotbBapprppr(atebasestatipn,^t 

from each baise station using the pilot signal nieasufmiefit message (PSMIVI) repotted to the base station, "nien, the 
base station racelying the Eo/lo vaios usee this to cateulate ihe MS^PRl vatiie. 
^5 [0082} Third, when there exists a reverse link channel (such as the date rate control (DRG) channel in 1xEV-DO 
systems) for informing the channel stale of ttie fonward iink, tha base station uses the ferwairci iink ehannef state vaiye 
(such as the Ec/Nt of the pilot signal (Ec)) transmitted via ftis channel to calGulate the MS_PRIi value. 

2) Mobile st-ation reverse control value (MS_RCV) 

[0083] The MS_RCV value is a parameter used for determining the transmission energy value necessary for each 
mobiie,). First, a function f(x) is defined, a calculation using the foilov/ing equation (2) Is perforrned. 



UBJ\GM = f{Current„Assigned„Data_Rats)[dBj - a * MS„PRI[dS3 (2) 

[d084| Here, ths iWS_RCV value may be indicated in units of dB. Aiso, •Corrent_Assigned_Data_Rate'" denotes the 
data rate being used inthe ourrenttrsinsmissionft^fTte, w*iae Jfx) is afynctiors t^datedto tliefeceptfon energy necessary 
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fbr Rormaliy receiving data fron a base station at a daia rats of >:. For exatripia, if the "Current_Assigr!8ci„Dat8,,R8t8" 
is SSOO, we get a funciion /(9S00) = 4dB, which caiculats.? in advance, a recspiion erjergy isvs;! for each data rate. 
[d085J Thus, the MS_.RCV value applies cei! interference pfobabiiities to the recveplion energy necessary tor each 
mobile, Thu«, the present invention srriploying the MS^RCV value can rninimfzethe oecurrence of ce!! interference by 
s using a relatiyeiy low transniission energy leyel (transmit power) satisfy the reception energy ievei (reception power) 
requested by the base station, for those mobiles that are close to the base station <sr havirsg a strong channel link, 
[00S6] in general, as the data rate increases, the reception energy required for each mobile also increases. Thus, 
as the "Current„Assi9ned_;Data„Rate" !s higher, the MS„RCV value increases. 

[0087} In equation (2), the MS.. PR! value ir^ the term "a * iWS„PR!" denotes the probability of causing irrterfsrsncs 
10 to other cells. If the MS_PRI value Is smaii (i.e., whe.'t there is a highpfotaability of causing interfersnce to other ceils), 
the IVIS_RCV value becomes large. 

I0088J AisD, the value "«", which can be adjusted to controi how the US__PPd efiects the iViS„RCV, is a variable thai 
controls the "fiainiess" between users (mobiles). The base station adjusts the a value so that al! mobiles are guaranteed 
tP have an appropriate data rate. Por exampie, when a =0, the chartnsi conditions for the mobile are not considered 
is and {he degree of fairness between the users (mobiles) is at a maximum. In contrast, as the a, value iricreases, the 
chanrie! conditions of each mobiis have more effect on the i^S^RCV value, 

(;00$$| tn summary, as fte data rate of the currervttransmtsston is higher, and as the MS-PRI value is lower (i,e,, as 
the probability of causing other ceil interference is greater), the WiS_RCV value increases. The base station caleuiatas 
aiid manages the MS_RCV value for each active mobile. 

3) Mobiie station Rate increase .Available Bft (MS,i.AS) 

[G090J The iVIS^lAB vaiue is a parameter to provide data rate ii-iformatior! tor valid data that can be transmitted In 
ihe next frame by the mobile. The MS_IAB: value has two stated, "increase" and "unchanged," Ssassd on the following 
ss conditions. 

[QOSI] If a!i the fofiowingconditibns are met, the MS_iAB valueis set as "increase," white if arty one of these conditions 

is nbt met, Ihs value is set as "unchanged." 

i , When transmission power margin (i.e., remaining transmission power) is above a certain level; 
30 II, When the number of bits in the transmission buffer is ^oveacsrtain isvsiiand 

fli. When the data rate of the oirrsnttfansfef (i,e., Cun^8ntL_Assighisd_Dat^ Rate) is b^iow s maximum data rale 
(i,e,, MAX„Data_Rate) set by the system, 

[00921 As shown in Figure 7, which is a flew diasrafT! of embodiment according to flie present invention, the base 
ss station uses the above^identified pararneters (i,e,, MA_PRI, iMS_RCV, and MSJAB) for controlling the data transmis- 
sion rata of a mobile, 

[00933 "^^^ b^se station receives the iV;S,_PRI vaiue reported from the mobiie in a periodic manner or whenever the 
channs! conditions of the mobile change, or directly calcuiates the MS„PRi value for updating thereof, i-lere, the 
lV!S_.PRi value is Initially set at 0 and updated thsrssfter (S7C). 
40 [00S4| The base station uses the thusly cbLained ^.'^S .PRi vaite and the data rate atwhich the mobiis is tj-ansmitting, 
i.e., the "Curfent.Assigned.Data.Rats" . for caiculaiing and managing MS_RCV values for those mobiles that are In 
an active state with regsrd So the base .statiof- (S? 1 }. 

[0095] Aiso, the base station detects the total interference (e.g., ihe rise over ihsnrsai {HOT} value) based on the 
tota! energy of signals received at the base station (S72), Thereafter, each mobile transmits the MS_iAB value to the 

^ base station In every frame (S73). 

The base station uses the MS„RGV and MSJAB values to gsnSfste a fate control bit (RCB) for cbntrdiiing 
the data rate of each mobile (S74), and the RGB is transmittisd to each mobiie (S75). H&re.. the RGB can include three 
types of command,?; an increase command for increasing She data r,ite of the mcbiSe, e decrease comm,'3;nd for de- 
creasing the data rate, and 8 command for not changing the data rate. 

so [009?] if the ROT detected by the base stalion is deemed to be satisfactory (e.g., RGT < F50T_TiH1 , where ROT_TH1 
is a firet threshold valije), the MS.,RCV vaiue Is accordmgiy below a threshptd value (RCV_TH), and Of the mobiles 
having their MS_IAB values set as "increase," the RCS values for ciertsin mobiles are set as "increase" white the RG8 
vaiues for the remaining mobiles are set as "unchanged,* 

[PCJSS] However, if it is deteirntned that the ROT detested by the base station is maintained with a tsnge {R0T_T>i1 
^5 - RQT„THg) set by the system, the RGB valu^ for ail m<*)ilsis are $ot to "unchanged." 

[00993 if tl^e ROT detected by the base station Is deemed to be unsatisfactory (e,g„ ROT > R0T_TH2, where 
R0T„TH2 is a second threshoki vaiue), forthoss mobiles having a MS„RGV value exceeding the RCV-TH value, their 
BCB values are set as "decrease" whiie the RGB values for the remaining mobiles are set to "unchanged," 
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yi H.I ) ds T ^ ! iMi> .ct ^utn t > ths' <)c*ja! fmpSsmenta^ion epvironmsp* »yst8m perf jrmdncs 
npic'y .n' nor --1 pc-- - -'--lU in o p irk u arcmhodment the to lowing algontnrn isp eseritec< 'oshoifli how 
ine above isasurss may be applied an rrp emented. 

5 [0101] hirst, a parametsr BS_RCV {Bs&s Station Rate Confe-ol Value) is defined xo determine tlie total number of 
mobites Here, fo' the BS„RCV the lowest MS_ RCV value of the MS_RCV values ^caic-lated at a base station O' 
reported from n rrsobtle) a; a data rate of 9600 b»s is sel as rts inafal value. Thus, the BS_RCV ss defined So Simst rhe 
' u'f ir^cot'^cMS ^fVsiJCf hplnnly tno'=;e mohsloshavirgan MS_HCVvai.isbeinq^bo\:Oijr b'^lcA'av- n 
levet rec.cNG RC;b morcass or decrease ciaia raJe control it^toirnation, 

10 [0182] higyre 8 shows tne updattng procedure of the BS_RCV accordmg to the present invention. The base station 
determines ih& total interfererice amount (i.e., ROT) received ay the base station in the unit of timsj havmg a particular 
period. The base siation tnen uses the detected ROT value to upd.iitf: !he BS_RCv li the detected ROT value (a beSow 
R0T„TH1 . BS„.RCV Inorsases by A,, and if the ROT value ;s beiow ROT_TH2. BS^RCV decreases by Ag. However, 
if he HO" IS •DcMitc ired wthn c 't-rsgo between Rul^THI and R0r_rH2 the BS_HCV vaue s ^asae ^oc a & 

*5 previous vafusi 

[0103] Figure 9 shows the procedures far generating rate control information using the BS_RCV values according 
to t<^s pres>e' * nvontion f rst the tad-se Sstafo i updates the BS_RCV vaiue usiny the detected ROT va je a:s fet^own 

in Figure 8, 

[0104] Then, the base station generates an RC8 for each mobiles based on the foiiowmQ conditions using the 
20 ^1S_^ u-^ *v Jo_R "v clue »n<^ 'he MSJAb vaiuc .fec,oii,ed f on t re^i^tviye nob ^ ' {MbJ^CV ^ < 

5S_PCs/ i"-o AS if^B- rcre«se -^earfsfied the RC3 is set -cease dut if \'1S_RC\/ > 8S_RC\/, hen RGB 

isiietdis decre=!&e -'owt^cnt MS_PCV + a) <s BS RCVanJMS lAB in., .ms..j or if MS_RCV BS_RCV (WfS.RCV 

+ A), the RC8 ss ss! as ■ unchangea. ' As such, the oresent in vention employs the vl" value to more E^propriateiy control 

ti".3 RCR value setting a ocatioi^ to a j^ter retioct the communcat ois environnenl 
25 ^01 05 j h igure 1 0 shows an exampis of now the reverse link data rate is controlled using the BS_F!CV values according 

to the present invention. Narrtety. the steps for eontroSHngthe data rate of a mobile by the ijase station in an exefuslve 

or Esedfcataa manner areshown. 

[0'' C6] The base s'at on uooatea the MS_Pni value by > eceMng a MS_ori va ue fron^ 'he rr^oj 'e repo-^ec there'^or 
periodically, or whetieve.'- the cnannei conditions of the moosle change, or by dirsotiy cafcuiating a iVlS_PRi value at 
so the base station itseif. The MS__ PRi value is initialiy set as 0 and updated ti-tereaffer iStOO), 

[0'07} 1 he base "jtat on uses th'^ !V1b_PP! vdMe and the d<ata ,af& ias<^d by 'he tiobiif^ for fansn^i^-s c (i e "^e 
Ci.i"snt_Ass greQ„wata_Rate"jto ca cula'e and manage the MS_RCV valjas of all rrobiies being n af'tive sta e v^'ish 
respect to the bass station (SI 02). 

IQ^OB] Thebases*e lor determines the total energy of the signals received thereof {i e thetQta!inte'*er6nceamoi,'"t 
35 such as ROT) Tor each ttrtre fnterval havirig a (Sftain period (3104). 

[01 M} Then. Sis base station updates the BS_RCV vasues using the method shown previously m Figure 8 {3108), 

Thereafter, each mobile, for each frame, transmits the MS_IAB vaiije to the base station {S108j. 

[OltCJ The base station *h'<'" gr -^e -^ips fi - cont o hit HOb' fot controiimg dr a 'at<^ of c^c-*" nriooile i stng f^e 

MS„RCV MSJAB, and " v it^- il ) .^ru t-= t e v^k es qre t aronirpd ^arh -rnt 'b11^; 
40 [0111] A re:^e<aive mobiie receives RGB values from aii active Dass statici.ns (81^4). and generates a oomDinea 

RGB from the recsived PCS /alu«s 'oi conno l,n^ the data nate of the next frame aot-o liinyiy {h-* 6 A nethou tu 

combining the RGB values received from eli active bass stations is as follows: 

[8112] If all received RGB values are set as "increase," the confined RGB is set as "increase." It anv one of Ste 
RGB values is set as "decrease.* the oombtnsd BC0 ts set as "decrease." in afl other situations, the combined ROB 
^ IS set as "unchsnaed. " 

[0113] In othei o<s <) ^t^thod lor coivtolling a d^^ta tr-^n'-missio t rate on ^ ie</er3e r h, y >ie present 

invention can conprbe i^^e s s^b o aeteirnir ng a t,hariiiei i,ondition value of each 'notile »l-tt jn oj, -i pi ot chan'^ei 
aveag8.jow2 i<>vcl uu dalw tiansm osion rate cotr gating he(-haimeicordtionvali.e w haticini>m®!>ianth's&hoici 
of a oase station calculated fcjy an interference at the base station; and adjusting a data transmission rate for each 
50 mobile staticn aas&a noon the companson resuSt sent via a channel on afonward iint( to each mobile station in a 
dedicated manner. 

[0-3^4] Adcmionailv. a method for controliSng a data transmission rate on a reverse hriK accoifGing lo the prssent 
inventiori cafs comprise the steps of detemiminq a iota! inferfefence level of siqnakj receivea froiri one oi- rrsore rnooiie 
L ti 1' d'oi'^iin d=' d r 'i^nis-sior Ivors' SJifh eshoiJ Veil je according o the 'otc3l mtrrfor«>n^«' ovi. dots nir g 
s« "1 LC ^ I ir*i :jnv oiny fee vpg ^ fpvf^e I."n, data rdr& nission rate -^rir* d ' fc-^^'nitted pilolsig.Ml Strength 

1^1 t t uf^o 0 -t-iorv. ^muiie „t»*ic ^ <.j->ti£?>j inci tcvet£(» linl< d^i^ t «,i:>rpis!,ic c ^i^r irands by sonparmy the 
- o't-is-iv. 1 c ji d Of V- ji. V 1 1 118 dt t^ irrfn'^mss'- on t ons o' lhro< hold va jo a! j trania f iltiig data to each mtb^e 
station in accordance wilh -he gtjnerated reverse fink data transmis.'iion rate commands. 
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[01151 Furthermorfs, a me-'nod for conlroHing a data iransrnissidn rate on a reyerse link according to She present 
invention can comprise she steps of dsierrnining a toiai intisrisrsnce ievel oisignals mijesvsd ata base station; receiving 
a traasftiission pilot signal strength and a reverse link data transmission rate ffbm a molsils station; and gorseraSng 
and sending to tlie mobils station, a reverse link data transmission rate commai^rf issing ttis totai interference igvsi, 
tlie transmission pilot signal strength, and tlie a reverse link data transmission rate. 

[011S] As described above, sn accaniance wsth ttie present inverrtiOTt, tlie data rate eontrp! information is generated 
by considering not only the total interference anfiount reoeiyiKi by the base station, but aiso the signal recaption con - 
ditions at each tnobile. Thus, ewiusive or dedicated data rate control for each mobile is possible. Accordingly, improved 
data transmissions being more appropriate to the channel conditions of each mobile is achieved, and data throughput 
is significar.tiy gained. Also, basts station management is sdvantageousiy Improved, as the base statio."! can accurately 
control the loading on the reverse !ini<. 

[6l,17| The present invention has bee.'? desa-jbad above with respect to variations in iMa tran-'smission techniques 
between a bB.se station and nscbile station served by ti-ie base station, focusing on transmissions on the reverse link 
in a hex! generation CDMA system. However, it will be understood that the invention can be advantageously ^pliecS 
to other situations inoluding transmissions on other types of channels and other mobile communication systems bei!^ 
developed for handling data pac!<et transmissions, 

[bl 1 B] This specification describes various illustrative embodiments of a method and device of the present invention. 
The scope of the claims is intended to cover various modifications and equivalent an-angements of the filustrativ© 
embodiments disclosed in the specification. Therefore, the following claims should be accorded the reasonably broad- 
est interpretation tiaicover modifications, equivalent structures, and f satiifes that are consistent vifith She spirit and scope 
of the invention disclosed herein. 



pJaim«f 

1 . A method for controlling a data transmission rateoh a reverse link In a rnobiie communicatiGns system having a 
plurality of base stations and aplurality of mobile stations, the hnethod comprising; 

detemiining an interference level at a base station due to signals from the mobile stations served by the base 
station; 

dstefminihg a transrhissjon energy level recjuirsd for each mobile station; 

comparing the interfeirenGS level with the tr'ansrhission energy level to obtain a comparison result for each 
rhobii© stadoh; and 

adjusting a diata trarjsn-iissiori rate for each mofatle station based upon the coniparison fsstJit sent via a common 
cshannei on a fanwani link to each mobile statlbh in a dedicated manner, 

2. The method of ciaim 1 , ferther comprising a step of generating a rate control bit (RGB) based on the eotnparison 
resLsit, the RGB indicating how a current data transmission rate of a fespscsivs mobile station is fo be adjusted, 

3. The method of ciaim 2, wherein the RGB Is inserted into certain bit pc'sitions in a channel slot at the CDmmon 
channel, 

4. The method of claim 1 , wherein the Intsnerenee ievsl is based on a rise over thermal (ROT) parameter. 

5. The method of claim 1 , wherein the Interfisrence level Is based oh a probability of ceil interferenca of each mobile 
station. 

6. The method of claim 1, virttel-eln thetrahsmlssioh eriei^ ievet la bas^ on a currently assigned data tranamission 
rate, 

7. The method of claim 1 whstein the coinparirig is pierfof med by using a data rate e? valid data that can b# iranshnitted 
in a next frame. 

8. The method of claim 1 , wherein the comparison rasuft includes a data rate control parameter gsnefated by ea<* 
base station indicating whether a particular mobile, station sbotJid Increase, decrease or maintain Its current data; 
transmission rate. 

9. The method csf daim S, wherein each mobile station receives a data rats control parameter from ail active base 
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stations to gensrase a combiried data rste controi parameter. 



10. The method q\ c-iyirn S, wMoroin -ho c-v-ribni'.'cJ 'i^Ab 'aii cc' iUoI p;.: i:v neLer indicates tliet a particuiar mobile station 
should increase iis cui reni data transniisslon rate if ail data rale conimi parameters received from alf active base 
stations indScate a data transmissfan rats increase, and that a particular mobil® station should decrease its current 
data transmission rate if at least one data rale control parameter from at least one active base station indicates a 
data transmission rate decrease. 

11. The method of cfalrrs 3, wherein the ODrnmon channel is newly defined. 

12. .A method forcontrolling a data transmissior: 'ale on a revrarss link ir: a mobiie communications system having a 
plurality of base stations and a pliirality of rricbiie staisons- tns rr.ethoa comprising: 



determining an iriterlererice level of signals ieceived fforn the moPsle stations; 
*5 determining a transmission energy level required for each mobiie station; 

oonparlng the interference ievel with the transmission energy level to obtain a comparison result for each 
mobile station: and 

sending tne comparisfsn result via a common channel on a fowarc! link to each n iobiie .stalion \r, a dedicated 
manner in accordance wiiii the comparing. 

so 

13, The method of ciaiai 12, further comprising a step of generating a rata control bit (RCB) based on !i-i8 comparison 
result, the RCB indicaEing how a CLirrsnt data transrniissioi; rate of a resDeciive mc-Siie .'ssaion is to be adjujsted. 

14, The method of ctaim 13, wherein tne RCB is inssneci into certain bit positions in a cnanno! siot ot the common 
^■5 channali 



1S, The method of claim 12, wherein the interference level is based on a rise over thermal (ROT) parameter. 

18, The method of claim 12, wherein the interference level is based en aprobability of cell Interference of each mobile 



17. The method ot claini 12, whwein the transmission en er^ level Is basedoriacurremiy assigned data transmissiph 
rate. 



18, TJie method of claim 12, wherein the oompariafiii nssiJit ihciudea a data rate ciontrpi parBmeter generated by each 
base statioh Indicating whefter a particular rnobile station Ahouiti increasfe, decrease or maintain Its current data 
transmission rate, 



19, The method of claim 14; wherein th© cornfnon channsl is newiy defirsed. 

20, A method for controliing a data trsnsr!)t.ssio!i fate an a reveres link in a mobiie communications systefn having a 
pigraiity of base stations and a pluraiily of mobile stations, the method comprising: 

cietefhiining a transinisision energy ievei required for transmitting to the base station; 
adjusting a data trahsniissibn rate based upon a comtpailspn result received fmm the base station in a dedi- 
cated manner via a common channel, the comparison resuit being obtained by comparing tfie transroissiQn 
enefgy ievei and ah irstsrference Isvsi of stgnais sent to the base station by the iTiobilc statiftns; and 
transmitting packet data on the reverse lirik iti adcprdance with the adjusting. 

21 , The method of ctairh 20, wherein the interference ieval Is based on a prob^illty of ceii Istefferenee of each mobiie 

station. 

22, The method of claim 20, whereih She comparing is performed by using a dafia rate of valid data that cart be tians- 

mitted in a next frarne, 

55 

23, The method of ctalm 20, wherein each mobiie station receives a iSata rate coniroi parameter from aif active base 
stations to genefsate a eohnblned data rate control pararrieter 
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24. The method of ciairr; 23, wherein the combir^ed data rate control paranisier iriCiicates that a particiiiarmobiie station 
shouid increase its current data tfansmission rale li aii daia rate control paiatr.eiers rscsived trorn a!i active base 
stalions indicate a daJa Iransmission rate increase, and that a p<jrtK;!;l£ir mobile station should d«orE3as.:» tts cim&nX 
data transmission rats if at ieast one data rate control parameter tVom at least ons active base station Indicates a 

5 data transmission rate decraasis. 

25. The method of cfairo 20, wher$in the common channsi is newly defined. 

26. A bass station apparatus in a mobile communications system for controiling a data Iransmission rate on a reverse 
to iink, ttia apparatus corrsprising: 

a determining means which dstermines an interference level of ssignais received from the mobilej stations, and 
seterrTiines a Iransmission energy ievei required for each rnotjHe station: 

a comparing means operatively cor^nscted with ths determining nicam. vvi-:ich con-ipafesthe interference lave! 
IS wfth the transmission energy Sevel to obtain a comparison rasui! for eac;n rnabile station; and 

atranscelvsr opsrativsiyconr^sjcted with ths comparing means, which sends li-ie comparison result vis a com- 
mon channel on a forward iink tc each mobile station in a ciedicated manner in aecordance with the compairing, 
and receives packet data on the wversa iink in re^nse to ths sending. 

-20 27, The s^paratus of claim 2S, wherein the base station further generates a rate contfo! bit (RCB) basesd on the com- 
parison result,, the RCB indicating how a current data trarismissiDn rate of a respsctStfs mobite station is to b® 
adjusted. 

28, The apparatus of claim 27, wherein the base station insarts the RCB into certein hit positions in a chann?) slot of 
2$ the common channei, 

29. the apparatus of eiaimSS, wherein the interference level detenrjined by the: dstennining means is based on a rise 
over thermal (ROT) parameter. 

so 30, The apparatus of claim 26, wherein the interference tevs! detefmmed l3y the dstsrmfning means is tjased on a 
probability of ceil inteiflfe.'snce of each nriobfie station 

31. The apparatus of claim 26, wherein the transmiss5ion energy level determined by the detemiining mean.s Ss based 
on a currently assigned data transmission rate. 

35 

32. The apparatus of claim 26, wherein the comparison result includes a data rms control parameter genersied by 
each base staSion indicating whether a particular mobile station should increase, decrease or maintain its current 
daia transmission rate, 

*o 33. The apparatus of claim 28, wherein the cc-mmon channel Is: newiy defined 

34. The apparatus of claim 28, whersin the mobiie communtoations system is a next generation codsHdiyiisidn multiple 
access (CDMA) system, (apparatus) 

^ 35. A mobile station apparatus InamDbflecommunications systemforcontrotling a data transmission :fate on a reyafse 
iink, the apparatus ccOTprlsIng; 

a determining means which detemiines a trar^smiasion enet^ ievei required for transmitting to a bass statioft; 
an adjusting means operativejy connected wtth ths determining means, which adjusts a data traftsmisslon 
50 rats based upon a eon^arlson result received from the base station in a dedicated manner via a common 

channei, theearrparison result bairig obtained by comparingihe Transmission energy teve! and an interference 
ievei of signals sent to the base station by the mobiie stations; and 

a transceiver operatively connected with the adjusting means, which transmits paciset data on the reverse iini< 
In ac«K>fciancs with the adjusted data transmission rate. 

ss 

M, A metilod for coniroliing a dat,?i transmiBsion fate on a reverse iink in a mobiie cbmmunications system having a 
plurality of base stations and a piuraiity of nidbiie stations, the method comprisihig; 
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delecting a total interference amount received by a base station; 

cfeterminlng a transmission energy ievei rsqusrsd by a mobile station based upon a cslURterfersnce probability 
of each rrsobils station, 

receiving trar.smittabte daSa rate infofmation qf each nriobiie station; and 

gsnerating data rate control informatioR Irs accordance with the total irjierference amount, the tnansmisslon 
sriergy levfel, and the data rate inforrhation for contrDjling a data transrnissioii rats on a reverse link. 

37. The method of claim 36, wheran the base statior! iieceives the cell inlerfgrencs probafoitfty reporteci ffS>m each 
mabiie statiors, or cafcuiate-s the celS interference. probability on its own, 

SS. The method of ciaisn 38, further comprismg; 

prsparing, by aliocatifig, a trariismission Bnei^y refijuirsd for a data fate of a current transmissiffn frame for 

each fnobile station; and 

calouSating the trHnsfnlssion energy ievel Using the eel! intefference probability appliscJ to the trsnsrnission 
energy required for a tJata rate of a current transirnission frame: for each mobile statfen. 

38- The method of elaim 36, wherein the data rats intonriatibri is set as "increase" if a rBmaihing transmission power 
of each mobilais aboveathreshojd, ifthanuhlbfflrof bits to biesenl withirtatransmfesipntaiifisrisabGv&athreshcjid, 
and if the data rate of a current tfansmission is b^fow a maximum data fate. 

•40. The niethpd of :C!a.ini;36, wherein the.:deta rste informstion is set as "unci'ianged'' it at most two conditions of a 
group oomprisihg; If a reftiainthg tiransmissior- power of eacn mobiie is above a threshold, if the number of bits to 
ise seint within a trahsmisston bu«er Is above a threshoid, and if the data rate of a current transnriission is below a 
maxirnuni data rate, are satisfied. 

41, A ftiethod for c»rstro!i!ng a data transmissioh rate oh a revferse link in a mobile communications system having a 
plurality of base stations and a pturiaiity of mobile stations, the method comprising: 

ceEermining a cfiannei conditlbh vaius of each iTidbiie station by a pilot charihie! average power leva! and a 

data transmission rate; 

comparing the Chanrtei condition value wtth a transmission threshold of a base station calcuialed by an ihtet^ 
ference at the base station; and 

adjustinga data transmission riate for each mobile station based upon the comparison result sent via a channel 
on a forward Snkto each mobile station in a dedicated irianner. 

42. A method for controillng a data transmission rate on a reverse link in a mobile communtGations systerr? having a 

plurality of base stations and a ptura!^^/ of mobile stations, She method cornp.rising: 



determirsing a Sotai interference level ct signals rijc«ived from one or mors mobile stations; 
determining a data transmission coniro! threshold value according to the total interference levei; 
determining a tranismission conditiorj yaiue by reeeivingareverse l^ 
pilot signal strength tfom *e one or n^dre mdbiSe etatlons; 

generating revetse Wnk data trahsmlssipn rate commahds by domparing the transmissidn condition value with 
the data transmi^siofi Cotitroi threshold value; and 

trE^nsmitting dataito each motails station in accdrdande «ytth the gfenerated reverse: lihk data transmissidh rats 
cei^mantis. 

43. The methodof claim 42, wherein the data transmission control threshold is either malntained if the totai interference 
ievei within a fixed range, increased if the totai interference level ts less than the fiKed range, or decreased the 

tola! interference ievei k greater than the fixed range. 

44. The method of claim 42, wherein during the Gompanspn of the tfansmtssion condftion value, which corresponds 
to the transmitted piiot signai strength and the reveme linfi; data transmission rate, with Ihs threshold value, a 
cJecrease rate bis is formed if the transmission corvdition value is greater than the threshold value, an increase mte 
bit Is fomrfed if the transmission condition value is sm^ierthan twice the threshold value, and a maintain rats bst 
is foimed for the eurrent data tmnsmissbn for conditions other than those for fonnifig the decrease rate bit or the 
increase rate bit. 
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